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Methods and Materials
Chemicals
Synthesis of compounds:
The syntheses of 9-substituted o-BMVC derivatives were shown in Scheme S1. All Compounds (2-4C-P, 2-6C-P, 2-8C-P, 2-9C-P, 2-12C-P) were synthesized from 3,6-dibromocarbazole (1, 2 g, 6.15 mM, Aldrich) through 9-position substituting by sodium hydride (0.295 g, 12. 3 mM, Aldrich) in DMF (20 mL) under nitrogen gas condition. Dibromoalkanes (Br-R-Br, 100 mM) were then added and the mixtures were refluxed for 12 h. After cooling and quenching the excess sodium hydride with methanol, the solution was extracted with H2O/ethyl acetate twice and the organic layer dried by MgSO4. The products (2-4C-P, 2-6C-P, 2-8C-P, 2-9C-P, 2-12C-P) were collected by flash column (silica, hexane/ethyl acetate. 2/1, v/v). Piperidine attaches to compound 3 was conveniently obtained by way of refluxing 2 (5.0 mM) and piperidine (0.5 mL, Aldrich) in ethanol (20 mL) for 6 h with trace of sodium iodide. The solvent was evaporated in vacuum and the residue purified via column chromatography (silica, hexane/ethyl acetate. 1/2, v/v) to collect the yellow products (3-4C-P, 3-6C-P, 3-8C-P, 3-9C-P, 3-12C-P). Then, the reactants 3 coupled with 2-vinylpyridine at mixed powders of Palladium (II) acetate / tri-o-tolylphosphine under the triethylamine / acetonitrile solvent pairs in high-pressure system. The bottle was sealed after bubbling 10 min with nitrogen.
After keeping the system under ~105 o C for two days, the precipitant was collected and then extracted with H2O/CH2Cl2 twice. The CH2Cl2 layer were dried by MgSO4 and then filtered. Crude products were purified by flash column chromatography with acetone/n-hexane as eluent gradient to collect the compounds 4-4C-P, 4-6C-P, 4-8C-P, 4-9C-P and 4-12C-P. The orange-red powders (9-substituted o-BMVC derivatives, o-BMVC-4C-P, o-BMVC-6C-P, o-BMVC-8C-P, o-BMVC-9C-P and o-BMVC-12C-P) were collected in very good yield after refluxing the compound 4 with excess CH3I in DMF.
3,6-Dibromo-9-(1-bromobutyl) carbazole (2-4C-P) 146.30, 144.65, 144.38, 142.68, 128.37, 127.42, 124.86, 124.82, 123.25, 122.30, 115.1, 111.1, 60.40, 46.97, 28.89, 26.45, 26.19, 21.39, 21.13, 19.73 .
EA ( 153. 30, 146.33, 144.65, 144.42, 142.67, 128.05, 127.39, 124.85, 123.15, 122.35, 115.08, 111.12, 60.41, 46.78, 29.29, 29.27, 29.15, 29.00, 26.95, 26.28, 21.40, 21.16, 19 .74. (m, 12H). These compounds were dissolved in DMSO for stock solution 1 mM and stored at 4
3,6-Bis-(1-methyl-2-vinylpyridium iodide)-9-(1-(1-methyl-Piperidinium iodide)dodecyl) carbazole (o-BMVC-12C-P)
℃ and light protection before use. These compounds are stable for several months. 
Flow cytometry
Cells were incubated with 1 μM o-BMVC derivatives for 24 h. Cells were collected by centrifugation and were resuspended in 300 μl PBS, adjusted to a density of approximately 1×10 6 cells per ml, and analyzed by flow cytometry (BD, FACSCalibur). The mean fluorescence intensity at 564-606 nm was measured upon excitation at 488 nm.
DNA preparation
All oligonucleotides were purchased from Bio Basic Inc. (Ontario, Canada) and used without further purification. The oligonucleotides were dissolved in 10 mM Tris-HCl (pH 7.5), followed by heat-denaturation at 95 o C for 10 min and cooled slowly at 1 o C/min to room temperature. The annealed oligonucleotides were stored at 4 o C over night before use. The DNA concentrations were determined by ultraviolet-visible absorption nanophotometer (Implen, Germany).
Absorption and fluorescence
Absorption spectra were taken on a ultraviolet-visible spectrophotometer (HELIOS α, Thermo Fisher Scientific, USA), and fluorescence spectra were recorded on a spectrofluorometer (LS-55, PerkinElmer, USA) with a 2 nm band-pass in a 1 cm cell length of quartz cuvette at room temperature.
Circular dichroism
The CD spectra were averaged 10 scans on a J-815 spectropolarimeter (Jasco, Japan), with a 2 nm bandwidth at 50 nm/min scan speed, and a 0.2 nm step resolution. The CD spectra were measured under N2 over the range of 210-350 nm to ascertain the G4 10 structures. The melting curves were recorded at a set temperature controlled by a peltier thermal coupler chamber (PFD-425S/15, Jasco, Japan).
NMR spectroscopy
Experiments were performed using Bruker AVIII 800 MHz spectrometer equipped with a cryoprobe at 25 °C. The one-dimensional imino proton NMR spectra were measured in H2O/D2O (90%/10%) using a WATERGATE pulsed sequence for solvent suppression. The DNA samples were prepared at a strand concentration of 100 μM and specific salt condition with an internal reference of DSS (0.1 mM sodium 4,4-dimethyl-4-silapentane-1-sulfonate).
Polyacrylamide gel electrophoresis (PAGE)
The PAGE was conducted using 20% Polyacrylamide gels. Electrophoresis of the gels was carried out at 25 mA for 3 h at 4 o C. They were then photographed under ultraviolet light at 254 nm using a digital camera.
Cyclosporin A (CsA) test
For this experiment, HeLa cells were seeded in 12-well plated with coverslip incubated with 1 μM Cyclosporin A (CsA, Sigma, USA) for 24 h to block the mitochondria inner membrane permeability transition pore. After discarded medium, 5 μM BMVC-12C-P was added to incubate with cells for 4 h. Finally, cells were stained with Mitotracker Red and observed by Leica TC5 SP8 confocal microscopy.
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Figure S1
Absorption and fluorescence of 12 μM BMVC-12C-P and its complexes with 6 μM each of LD12, calf thymus, mt6363, mt9438, mt8095, mt1015, and mt16250 in 150 mM K + solution. The absorption maximum of BMVC-12C-P at ~450 nm is red-shifted to ~465 nm upon interaction with duplex DNA and further red-shifted to ~475 nm in the presence of G4s. Of importance is that the fluorescence of BMVC-12C-P increases ~70 times upon interaction with duplex DNA and 20-50 times in the presence of G4s.
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Figure S2
The mean fluorescence intensity of 1 μM BMVC-12C-P incubated with various cancer and normal cell lines for 24 h measured by flow cytometry. The images were taken under the same condition. Scale bar is 25 µm.
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Figure S5
Absorption extinction coefficient and fluorescence quantum yield of each o-BMVC derivative and its interaction with LD12, mt6363, and mt9438 DNA. The CD spectra of 4 μM mt377, mt714, mt1015, mt8095, mt10252, mt12086, mt15653, mt16250 (a-h) annealed in 10 mM Tris buffer, after the addition of 150 mM K + for 1 h, and overnight.
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Figure S7
Aromatic and methyl NMR spectra of 100 μM mt6363 annealed in 10 mM Tris buffer, after the addition of 150 mM K + for 1 h, and overnight. The histograms of the fluorescence decay time of 0.2 μM o-BMVC-12C-P upon interaction with mt1015 G4, mt9438 G4, HT23 G4, and LD12 duplex DNA.
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Figure S11
RT-PCR was used to evaluate the suppression of ND3 and COX I expression by
TMPyP4. HeLa cells were incubated with TMPyP4 for 3 d. Here β-actin and a non-G4 forming gene sequence were used as controls.
23 Table S1 Primers and sequences of mitochondria DNA studied in RT-PCR and PCR stop assay. 
Sequence
